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intersection 
of chronic 
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The evidence demonstrating the 
interrelationships between chronic 
cardiometabolic diseases continues 
to expand, supporting a personalized 
approach to reducing risk.

Type 2 diabetes

Nonalcoholic fatty liver disease

Chronic kidney disease

Cardiovascular disease

Common endocrine disorders



Introduction
The epidemic of chronic disease
It is estimated that as many as 45% of Americans have a chronic 
disease; more than half of older adults have 3 or more chronic 
conditions. There are shared cardiometabolic risk factors 
contributing to related conditions, such as cardiovascular disease, 
poor glycemic control, chronic kidney disease, fatty liver disease, 
and common endocrine disorders.

Related conditions across the cardiometabolic risk continuum

Risk for disease Disease diagnosis Disease management
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Obesity/
dyslipidemia/
insulin resistance

Metabolic 
syndrome Prediabetes Type 2 diabetes
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Steatosis Steatohepatitis Fibrosis Cirrhosis
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High risk for end-stage 
renal diseaseChronic kidney diseaseMicroalbuminuria
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Oxidation/
inflammation

Subclinical 
coronary 
artery disease

Stable/unstable 
coronary artery disease

Myocardial 
infarction/stroke Heart failure

Improve clinical outcomes through early 
identification, accurate diagnosis, and 
intervention 
The related chronic cardiometabolic conditions are characterized by initial 
stages that may remain clinically silent for years. These chronic conditions can 
be influenced and sometimes exacerbated by common endocrine conditions. A 
comprehensive test menu spanning the continuum from early identification of 
cardiometabolic risk and accurate endocrine disorder diagnosis allows providers 
to personalize the risk assessment and implement evidence-based strategies 
that can prevent or delay disease progression and related complications. 
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Cardiometabolic
risk factors
including:
• Age
• Weight
• Blood pressure
• Lifestyle
• Reproductive

health history
• Family history

Glycemic 
control

CVD Endocrine
disorders

CKD NAFLD

Relate
d conditions Related conditions

Related conditions

Re
la

te
d 

co
nd

it
io

ns

R
elated conditions

Common endocrine disorders related to 
cardiometabolic conditions
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Type 2 Diabetes
Scope of the problem1

are at risk for type 2 
diabetes (T2DM) 

are estimated to 
have T2DM

cases of T2DM are 
undiagnosed

96 million 37 million 8.5 million

Why the epidemic of T2DM?

Pathophysiology

• �More than one third of adults are obese. An additional 
third are overweight1

• �Insulin resistance, the first step in the progression 
of disease, may be overlooked clinically, resulting in 
the identification of metabolic dysfunction at a later 
stage (prediabetes or T2DM), when hyperglycemia is 
detected2

• �The conditions related to metabolic dysfunction and 
T2DM often go undiagnosed and untreated. These 
include CVD, CKD, NAFLD, and common endocrine 
disorders

Target cell

Pancreas

Beta cells

Insulin

Circulating blood

Glucose

Insulin 
receptor

Glucose 
transporter

Insulin level ← →
← →Glucose level

Insulin level ↑
← →Glucose level

Insulin level ↑ ↑
Glucose level ↑ ↑

Insulin level
↑ ↑ ↑Glucose level

↑ ↑

Healthy  
(insulin sensitive)
Insulin is produced by 
pancreatic beta cells 
to signal the uptake of 
glucose into target cells, 
such as those in fat, 
muscle, and the liver.

Insulin resistance
In insulin resistance, 
target cells “resist” the 
action of insulin to signal 
glucose uptake. Higher 
amounts of insulin are 
required to maintain 
normoglycemia.

Prediabetes
As insulin resistance 
worsens, beta cells 
produce increasing 
amounts of insulin, 
causing them to fatigue. 
Insulin-mediated uptake 
of glucose is diminished, 
leading to hyperglycemia.

Type 2 diabetes
The overworked beta 
cells die, resulting in 
less insulin production, 
which further diminishes 
insulin-mediated 
glucose uptake and 
leads to worsening 
hyperglycemia.

Quest 
Diagnostics 
accounts 

Cleveland 
HeartLab 
accounts

Biomarker Identify metabolic risk
Diagnose and  
manage prediabetes 
and T2DM

G
ly

ce
m

ic
-b

as
ed

36509 36509 Insulin Resistance Panel with Score x

93103 NA Insulin, Intact, LC/MS/MS x x

91731 C146 Insulin Immunoassay (IA) x x

23475 C505 Glucose Tolerance Test, 3 Specimens (75g) x x

372 C136 C-Peptide Immunoassay (IA) x

91947 C101 Glucose x

91732 C145 Hemoglobin A1c x

8340 8340 Fructosamine x

Li
pi

d-
ba

se
d

91716 C906 Lipid Panel x

91604 1346 Lipoprotein Fractionation, Ion Mobility x

37847 37847 Lipoprotein Fractionation, NMR x

91726 C123 Apolipoprotein B (ApoB) x

92769 C335 Oxidized LDL (OxLDL) x

O
th

er

39447 39447 Metabolic Risk Panel x x

15060 C314 Adiponectin x

90367 90367 Leptin x

91735 C339 Vitamin D, 25-Hydroxy x

Risk for disease Disease diagnosis Disease management

Indicators of risk for T2DM
Risk factors for T2DM3-5

• Age >35 years old

• Overweight or obese

• Hypertension

• �Unhealthy lifestyle habits

• �History of adverse pregnancy outcomes

• Erectile dysfunction

• Family history

• Ethnic heritage

• Acanthosis nigricans

Conditions associated with 
increased risk of T2DM3,6-10

• Insulin resistance

• Polycystic ovary syndrome (PCOS)

• Testosterone deficiency

• Thyroid dysfunction

• Primary aldosteronism

• CVD

• CKD

• NAFLD
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Obesity/
dyslipidemia/
insulin resistance

Metabolic 
syndrome Prediabetes Type 2 diabetes

Panel components may be ordered separately:
Insulin Resistance Panel with Score: The panel component Insulin, Intact, LC/MS/MS 
(93103) can be ordered separately. The C-peptide LC/MS/MS panel component cannot 
be ordered separately

Lipid Panel: Cholesterol, Total (91717, C117); Triglycerides (91718, C119); HDL 
Cholesterol (91719, C118)

Metabolic Risk Panel: Cholesterol, Total (91717, C117); Triglycerides (91718, C119); HDL 
Cholesterol (91719, C118); Lipid Panel (91716, C906); Hemoglobin A1c (91732, C145); 
Apolipoprotein B (91726, C123); Insulin, Intact, LC/MS/MS (93103); Insulin Resistance 
Panel with Score (36509, 1388)

The following tests may help:Test codes
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Scope of the problem10,11

are estimated to 
have NAFLD

will eventually have 
liver fibrosis

of NAFLD cases have 
been diagnosed

100 million 6.6 million <5%

Factors contributing to prevalence and outcomes of NAFLD or MASLD
• �Rising rates of metabolic dysfunction, obesity,  

and type 2 diabetes mellitus (T2DM) contribute 
to increased prevalence of nonalcoholic fatty 
liver disease (NAFLD), also known as metabolic 
dysfunction-associated steatotic liver disease 
(MASLD)

- �Hyperinsulinemia has been shown to contribute 
to the development of NAFLD12

• �Early NAFLD is clinically silent 

• Advanced stages (fibrosis/cirrhosis) can result in 
- liver failure, ultimately requiring transplant
- liver cancer
- risk for coronary artery disease

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
w

ith fibrosis

Liver

Lobule

Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy liver

Lobule

Steatosis (fatty liver) Early nonalcoholic 
steatohepatitis (NASH)

Late NASH with fibrosis

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Healthy

Steatosis
(fatty liver)

Early NASH

Late NASH
with fibrosis

Liver Lobule Sinusoid

Hepatic 
vein

Central 
vein

Central vein Lipid droplets in 
hepatocyte

Ballooned 
hepatocyte

Activated 
stellate cell

Extracellular matrix 
forming fibrosis

Activated 
Kupffer cell

Hepatic artery

Bile duct

HepatocytesSinusoid

Each liver segment is divided 
into hexagonal arrangements of 
hepatocytes called lobules. The 
hepatocytes radiate from a central 
vein. The spaces between the plates 
of hepatocytes are called sinusoids.

Certain metabolic factors, including 
type 2 diabetes, obesity, insulin 
resistance, and/or a surplus of 
caloric and dietary fat intake, result 
in excess release of fatty acids 
into the bloodstream. These fatty 
acids, in the form of triglycerides, 
accumulate in hepatocytes, via
• increased hepatic lipogenesis
• �decreased expulsion of hepatic 

lipid stores
• �diminished oxidation of free fatty 

acids in the liver

The fat-storing capacity of 
hepatocytes becomes overwhelmed, 
leading to lipotoxicity and causing 
cellular damage and the release of 
liver enzymes (ALT, AST). Lipotoxic 
metabolites, elevated levels of 
cholesterol and uric acid, comorbid 
sleep apnea, and dysregulation of 
the gut microbiome all contribute 
to oxidative stress. The resulting 
inflammatory responses include 
the activation of stellate cells, which 
begin to lay down extracellular 
matrix (ECM).

Excessive ECM deposition can 
lead to advanced liver fibrosis, 
cirrhosis, and ultimately liver failure 
(requiring transplantation) and 
hepatocellular carcinoma.

Nonalcoholic Fatty Liver Disease

Risk for disease Disease diagnosis Disease management

Indicators of risk for NAFLD
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Steatosis Steatohepatitis Fibrosis Cirrhosis

Quest 
Diagnostics 
accounts

Cleveland 
HeartLab 
accounts

Biomarker

Risk of 
steatosis or 
steatohepatitis 
(fibrosis F0-F2)

Risk of 
advanced 
fibrosis  
(F3-F4)

Risk of 
progression to 
cirrhosis or liver-
related events

93103 NA Insulin, Intact, LC/MS/MS x

823 C112 Alanine Aminotransferase (ALT) x x x

822 C113 Aspartate Amino Transferase (AST) x x x

30555 30555 Liver Fibrosis, FIB-4 Index Panel x

12734 NA
FIB-4 Index Panel with Reflex to Enhanced Liver 
Fibrosis (ELF) Score*

x x

10372 10372 Comprehensive Metabolic Panel with FIB-4 Index x

12736 NA
Comprehensive Metabolic Panel with FIB-4 Index with 
Reflex to ELF Score*

x x

30710 30710 Liver Fibrosis, Hepatic Function Panel with FIB-4 Index x

12735 NA
Hepatic Function Panel with FIB-4 Index with Reflex to 
ELF Score*

x x

10350 10350 Enhaced Liver Fibrosis (ELF) Score x

FIB-4 Index Panel: AST (822, C113); ALT (823, C112); and Platelet Count (723, 1380)

Comprehensive Metabolic Panel with FIB-4 Index: Urea Nitrogen (BUN) (294, C107); 
Creatinine (375, C108) with GFR Estimated; BUN/Creatinine Ratio (calculated) (296, 
2968); Glucose (483, C101); Potassium, Serum (733, C104); Sodium (836, C103); 
Calcium (303, C102); Carbon Dioxide (310, C105); Chloride (330, C106); Total Protein 
(754, C110); Albumin (223, C109); Globulin (calculated); Albumin/Globulin Ratio 
(calculated); Total Bilirubin (287, C114); Alkaline Phosphatase (234, C111); AST (822, 
C113); ALT (823, C112); Platelet Count (723, 1380) 

Liver Fibrosis Hepatic Function Panel with FIB-4 Index: Total Protein (754, C110), 
Albumin (223, C109), Globulin (calculated), Albumin/Globulin Ratio (calculated), 
Total Bilirubin (287, C114), Direct Bilirubin (285, C115), Indirect Bilirubin (calculated), 
Alkaline Phosphatase (234), AST (822, C113), ALT (823, C112), Platelet Count (723, 
1380) 

Panel components may be ordered separately:

The following tests may help identify:Test codes*

Risk factors for NAFLD10,11

• Overweight or obese

• Central adiposity

• Hypertension

• Family history of cirrhosis

• History of elevated AST or ALT

• �History of steatosis identified by 
imaging or biopsy

Conditions associated with increased  
risk of NAFLD10-14

• Insulin resistance

• Metabolic syndrome

• Diabetes

• CVD

• CKD

• Dyslipidemia

• Sleep apnea

• PCOS

• Testosterone deficiency

• Thyroid dysfunction

*For each panel, if FIB-4 Index is ≥1.30, then Enhanced Liver Fibrosis (ELF) Score (10350) will be performed at an additional charge.



Scope of the problem15,16

are at risk for 
chronic kidney 
disease (CKD)

are afflicted with 
CKD

of patients who have stage 
4 CKD remain unaware of 
their diagnosis

80 million 37 million Nearly 40%

Factors underlying the increase in the prevalence of CKD
• �The rising prevalence of metabolic 

dysfunction and number of 
individuals with hypertension are the 
two leading risk factors for CKD15

 

• �Despite efforts to raise awareness 
and reduce CKD progression, the 
prevalence of CKD stages 1-4 
increased from 11.8% to 14.2% over 
the past 25 years15

• �Screening is crucial, as 9 in 10 
adults with CKD don’t know they 
have it,15 causing late-stage 
diagnosis and 1 in 4 patients to 
“crash” into dialysis17

Pathophysiology

Healthy 
kidney

Glomerulus

Glomeruli

Creatinine
Albumin

The glomerulus filters blood 
particles according to their size 
and charge. In the healthy kidney, 
only creatinine (not albumin) is 
filtered through the kidney and 
excreted in the urine.

Kidney with 
albuminuria

Damage to the glomeruli results 
in albumin leaking into the urine, 
detected as an increase in the urine 
albumin to creatinine ratio (uACR).

As the number of functioning 
glomeruli decreases, the remaining 
healthy glomeruli compensate by 
increasing  the glomerular filtration 
rate (compensatory hyperfiltration).

Kidney with 
eGFR decrease

Over time, individual glomeruli 
cease to function, resulting in a 
decrease in the overall filtering 
capacity of the kidney. This results 
in a reduced glomerular filtration 
rate leading to higher average 
serum creatinine levels. Moderate 
albuminuria progresses to severe 
albuminuria.

The number of functioning 
glomeruli continues to decrease; 
hyperfiltration can no longer 
compensate, and the serum 
creatinine level increases.

Kidney 
decline with 
complications

As CKD progresses, the impact 
of decreased kidney function is 
manifested in various body systems.

Decreased synthesis of 
erythropoietin (EPO) results in 
anemia. 
As kidney function declines, the 
kidney’s ability to convert 25-OH 
vitamin D to its active form, 1,25-
OH vitamin D, becomes impaired.

↓EPO

↓Vit D

↓Hgb ↑PO4
3-

The release of calcium from 
the bones leads to the release 
of phosphate as well, which 
results in hyperphosphatemia. 

↑PTH

Hypocalcemia triggers the 
parathyroid glands to release 
parathyroid hormone (PTH) in 
an effort to maintain the serum 
calcium level.

A reduced 1,25-OH 
vitamin D level results 
in less calcium being 
absorbed in the intestines, 
causing hypocalcemia.

↓Ca2+

Chronic Kidney Disease

Risk for disease Disease diagnosis Disease management

Indicators of risk for CKD
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High risk for end-stage 
renal diseaseChronic kidney diseaseMicroalbuminuria

Quest 
Diagnostics 
accounts

Cleveland 
HeartLab 
accounts

Biomarker
Identify early 
risk for kidney 
damage

Confirm kidney 
damage

Manage kidney disease 
and measure the extent  
of kidney decline

375 C108 Creatinine with eGFR x x x

6517 NA Urine Albumin/Creatinine Ratio (uACR) x x x

39165 39615 Kidney Profile (eGFR + uACR) x x x

94588 94588 Cystatin C with eGFR x x

510 C211 Hemoglobin x

310 C105 Carbon Dioxide x

733 C104 Potassium, Serum x

17306 C339 Vitamin D, 25-Hydroxy x

16558 C1572 Vitamin D, 1,25-Dihydroxy x

8837 C309 & C102 PTH, Intact and Calcium x

718 C116 Phosphate (as Phosphorus) x

Kidney Profile: eGFR (375), Albumin, Random Urine with Creatinine (6517)

The following tests may help:Test codes

Panel components may be ordered separately:
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Risk factors for CKD15,18

• Age (≥60 y)

• Overweight or obese

• Hypertension

• �Family history of kidney disease

• Ethnic heritage

• Smoking

• �Frequent use of medications 
that can damage kidneys

Conditions associated with increased 
risk of CKD9,15,19-22

• Diabetes

• �Kidney or urinary tract abnormalities

• �Chronic inflammatory/autoimmune 
diseases

• Primary aldosteronism

• Testosterone deficiency

• Thyroid dysfunction

• CVD

• NAFLD



Scope of the problem23-25

Why the magnitude of the CVD epidemic?

Cardiovascular Disease

are at risk for 
cardiovascular 
disease (CVD)

• �Increased prevalence of prediabetes, type 2 diabetes 
(T2DM), and overweight/obesity contributes to 
dyslipidemia, hypertension, and atherosclerotic 
disease progression

• �Although the manifestation of CVD is often sudden, 
the progression from the initial atherosclerotic lesion 
(fatty streak) to symptomatic disease spans decades

• �Standard CVD risk assessment tools such as a lipid 
panel often do not identify the long, clinically silent 
period of atherosclerotic progression

• �Cardiovascular disease is an often fatal end-stage 
consequence of the associated chronic cardiometabolic 
conditions T2DM, chronic kidney disease (CKD), and 
nonalcoholic fatty liver disease (NAFLD)

are estimated to 
have CVD

cases of CVD have 
been diagnosed

White blood cell

Adventitia

Media

Intima 
(endothelium)​

Intimal thickening

Plaque

Calcified plaque

Vulnerable plaque Macrophage

Myeloperoxidase 
(MPO)​

Lp-PLA2 Plaque 
rupture

Stiffening 
wall

Blood 
clot

202 million 153 million 26 million

�Healthy blood vessel
• �The blood vessel wall is separated from the lumen 

by a thin, smooth endothelium

Oxidation
• �Poor diet and lifestyle can contribute to oxidative 

stress, making the blood vessel more susceptible 
to damage and plaque formation, and is 
associated with metabolic syndrome risk 

Plaque accumulation and endothelial damage
• �LDL-cholesterol particles, damaged from 

oxidation, collect within the vessel wall, forming 
plaque (fatty deposits) 

• �Injury to the vessel lining leads to endothelial 
dysfunction and increased plaque burden 

Disease activity and vulnerable plaque
• �The immune response to lipid and inflammatory 

cell accumulation contributes to an active necrotic 
lipid core and a thinning fibrous cap, rendering the 
plaque vulnerable to rupture

Plaque rupture
• �Eruption of plaque into the lumen triggers an 

immune response to heal the site of rupture 

Myocardial Infarction/stroke
 • �A thrombus (blood clot) can form at the site of 

plaque rupture, blocking blood flow and resulting 
in a heart attack or stroke

1 4
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Pathophysiology

Indicators of risk for CVD

Lipid Panel: Cholesterol, Total (91717, C117); Triglycerides (91718, C119); HDL 
Cholesterol (91719, C118)

Lipid Panel with Reflex to Direct LDL: Cholesterol, Total (91717, C117); Triglycerides 
(91718, C119); HDL Cholesterol (91719, C118). If triglyceride result is >400 mg/dL, Direct 
LDL Cholesterol will be performed at an additional charge 

ApoB/ApoA1 Ratio: Apolipoprotein B (91727, C123), Apolipoprotein A1 (91724, C122)

HDL Function Panel with HDLfx pCAD score: AALP ApoA-I (37838); AALP ApoC-I (37864); 
AALP ApoC-II (37865); AALP ApoC-III (37866); AALP ApoC-IV (37867)

Advanced Lipid Panel with Inflammation: Cholesterol, Total (91717); Triglycerides 
(91718); HDL Cholesterol (91719); Lipoprotein Fractionation, Ion Mobility (91604); 
Apolipoprotein B (91726); Lipoprotein (a) (91729); hs-CRP (91737); Lp-PLA2 Activity 
(94218). If triglyceride result is >400 mg/dL, Direct LDL Cholesterol will be performed at 
an additional charge

Panel components may be ordered separately:

Quest 
Diagnostics 
accounts

Cleveland  
HeartLab 
accounts

Biomarker Identify 
risk of CVD

Diagnose or 
manage CVD

Identify, diagnose, or 
manage heart failure

Li
pi

ds

91716 C906 Lipid Panel x x x

92061 C909 Lipid Panel with Reflex to Direct LDL x x x

91604 1346 Lipoprotein Fractionation, Ion Mobility x x

37847 37847 Lipoprotein Fractionation, NMR x x

91726 C123 Apolipoprotein B (Apo B) x x

91727 C511 ApoB/ApoA1 Ratio x x

36406 1341 sdLDL x x

91729 91729 Lipoprotein (a) x x

 NA 37812 HDL Function Panel with HDLfx pCAD Score x x

In
fl

am
m

at
io

n

92771 C261 F2-Isoprostane/Creatinine Ratio x

92769 C335 Oxidized LDL (OxLDL) x

 NA C919 Microalbumin/Creatinine Ratio x

91737 C121 hs-CRP x x

94153 C301 ADMA/SDMA x x

94218 94218 Lp-PLA2 Activity x x

92814 C133 Myeloperoxidase (MPO) x x

O
th

er

92701 C302 OmegaCheck® x

19826 C295 Coenzyme Q10 x

91733 C308 Homocysteine x

91743 C334 Fibrinogen Antigen, Nephelometry x

94154 C524 TMAO (Trimethylamine N-oxide) x

16174 C922
AspirinWorks® 11-Dehydrothromboxane B2 
(11-dhTXB2) with Creatinine

x x

38685 38685 Troponin T, High Sensitivity (hs-TnT) x

91739 C125 NT-ProBNP x x x

92768 C315 Galectin-3 x

94220 NA Advanced Lipid Panel with Inflammation x x x

Risk for disease Disease diagnosis and management
Heart failure 
diagnosis and 
management

A prevention-
focused approach 
to cardiometabolic 
disease
Early metabolic dysfunction 
rooted in insulin resistance is 
a foundational and prevalent 
driver of cardiovascular 
disease and associated chronic 
conditions such as prediabetes/
diabetes, chronic kidney 
disease, and nonalcoholic fatty 
liver disease.
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If you have any questions about our 
prevention-focused approach contact your 
account representative or call Customer 
Support at 1.866.358.9828, option 1, to be 
directed to your account representative.
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Oxidation/
inflammation

Subclinical 
coronary 
artery disease

Stable/unstable 
coronary artery disease

Myocardial 
infarction/stroke Heart failure

The following tests may help:Test codes
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Risk factors for CVD26-28

• Age (>45 y, men; >55 y, women)
• Overweight or obese
• Hypertension
• Unhealthy lifestyle habits
• �History of adverse pregnancy outcomes
• Erectile dysfunction
• Family history
• Ethnic heritage
• Smoking
• Sleep duration, poor sleep quality

Conditions associated with increased  
risk of CVD9,26-33

• Dyslipidemia
• Insulin resistance
• �Chronic inflammatory 

conditions/
autoimmune disease

• Periodontal disease
• Depression
• Sleep apnea
• PCOS

• �Testosterone 
deficiency

• Thyroid dysfunction
• �Primary  

aldosteronism
• Diabetes
• CKD
• NAFLD
• Menopause



Common Endocrine Disorders
Endocrine disorders are a group of medical conditions that occur as a result of abnormal hormone levels in the body.  
The change in hormones that occurs in common endocrine disorders can lead to a wide range of physiological and 
metabolic abnormalities that are related to cardiometabolic conditions.

Understanding the relationship of endocrine disorders with 
cardiometabolic conditions
The endocrine system consists of a network of hormones that regulate body functions such as growth, reproduction, 
metabolism, and the stress response. The disruption or imbalance of hormone levels can result in physiological and 
metabolic dysfunction, affecting cardiometabolic health. Conversely, patients who present with cardiometabolic 
conditions may have risk factors that are influenced by abnormal hormone levels. 

Hyperthyroidism/
hypothyroidism

Cardiometabolic connection:
• �An excess or deficiency of thyroid 

hormones may incite or worsen 
CVD34

• �Thyroid disorders are associated 
with dyslipidemia, heart failure, 
hypertension, hyperglycemia, and 
hyperinsulinemia34,35

• �The risk of NAFLD increases 42%  
among patients who have 
hypothyroidism36

• �Hypothyroidism is associated with 
a lower eGFR level and reduced 
kidney function37

Clinical presentation: fatigue, 
weight gain/loss, anxiety, or 
depression

Key hormones: TSH, T4, T3

Infertility

Cardiometabolic connection:
Compared with fertile women, 
those who are infertile were 
about 2 times more likely to have 
diabetes45 or metabolic syndrome46 
or suffer a cardiovascular event.45

Compared with fertile men, those 
who are infertile have a47

• �50% higher risk of ischemic heart 
disease

• �30% higher risk of CKD and 
diabetes

Clinical presentation: inability to 
conceive after 1 year if younger 
than 35 years or after 6 months if 
older than 35

Key hormones: prolactin, FSH, LH, 
estradiol (women), testosterone 
(men)

Polycystic ovary 
syndrome

Cardiometabolic connection:
• �Compared with women who do 

not have PCOS, those who have 
the disorder have a higher risk of 
having hypertension, metabolic 
syndrome, and cardiovascular 
disease earlier in life39,40

• �More than half of women who have 
PCOS develop T2DM by age 4041

• �Women who have PCOS  have a  
2 to 4 times greater risk of NAFLD11

Clinical presentation: hirsutism, 
oligomenorrhea, obesity, insulin 
resistance, infertility 

Key hormones: testosterone, 
prolactin, 17-OH progesterone, TSH 
with reflex to free T4

Hypogonadism

Cardiometabolic connection:
Men who have a low testosterone 
level have a 4 times greater risk of 
diabetes42 and have an increased 
likelihood of having NAFLD.13

Testosterone deficiency is also 
associated with hypertension and 
atherosclerotic CVD.43

Among men who have CKD,44

• �50% have a decreased 
testosterone level

• �reduced testosterone is associated 
with increased mortality

Clinical presentation: erectile 
dysfunction, decreased libido, 
decreased muscle mass, fatigue

Key hormones: testosterone, 
prolactin, FSH, LH

Primary 
aldosteronism

Cardiometabolic connection:
Compared with individuals who 
have essential hypertension, those 
who have primary aldosteronism 
are at higher risk of
• �coronary artery disease, heart 

failure, stroke, and atrial 
fibrillation8

• �microalbuminuria, overt 
proteinuria, CKD, and greater 
annual eGFR decline despite 
treatment with mineralocorticoid 
antagonists19,38

• �diabetes and metabolic 
syndrome8

Clinical presentation: hair loss, 
hypertension

Key hormones: aldosterone, 
plasma renin activity, aldosterone/
plasma renin activity ratio

Endocrine disorders
Patient presents with abnormal 
hormone levels:

• �Decreased testosterone (in men)

• �Increased testosterone  
(in women)

• �Changes in thyroid hormones

•� �Increased aldosterone:renin 
ratio

Risk factors 
commonly affected
• �Obesity

• �Insulin resistance

•� Dyslipidemia

• Hypertension

Cardiometabolic 
conditions
Patient presents with

• CVD

• CKD

• NAFLD

• Poor glycemic control

Quest Diagnostics accounts Cleveland HeartLab 
accounts Biomarker

Th
yr

oi
d

899 C157 TSH

866 C142 T4 Free (FT4)

36127 C513 TSH with reflex to Free T4

58984 NA TSH and Free T4

859 C144 T3, Total

A
dr

en
al

17180 1263 17-Hydroxyprogesterone

4212 1434 Cortisol, A.M.

16845 NA Aldosterone/Plasma Renin Activity Ratio, LC/MS/MS

17181 17181 Aldosterone, LC/MS/MS

16846 NA Plasma Renin Activity, LC/MS/MS

R
ep

ro
du

ct
iv

e 
ho

rm
on

es

15983 15983 Testosterone, Total, MS

36170 1300 Testosterone, Free (Dialysis) and Total, MS

14966 1043 Testosterone, Free, Bioavailable and Total, MS

30289 NA Estradiol, Ultrasensitive, LC/MS

17183 NA Progesterone, LC/MS

470 C317 FSH (Follicle Stimulating Hormone)

615 C149 LH

7137 NA FSH and LH

746 C327 Prolactin

Test codes

Panel components may be ordered separately:
Testosterone, Free, Bioavailable and Total, MS: Includes total (15983) and free (18944) and bioavailable testosterone, sex hormone binding globulin (30740), and albumin (223).
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